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iscussion
r A. Marc Gillinov (Cleveland, Ohio). In this excellent and very
lear review, you describe the treatment for recurrent MR after a
rimary operation for degenerative disease or prolapse, and in your
eries you re-repaired nearly half of the valves. This is an impor-
ant topic because although failure of a repair is uncommon, as the
umber of repairs increase, we will see these cases. I have 3
uestions for you.
The first concerns operative technique. When you go in for a
e-repair, do you generally find it necessary to take down the entire
revious operation and start over, or do you use a more directed
pproach and fix whatever appears to be broken?
Dr Suri. Thank you, Dr Gillinov. At the time of re-repair, the
athology found by the operating surgeon influences the valvulo-
lasty technique used. Generally, we address the specific anatomic
eature requiring correction. Additionally, we always ensure that
e maintain adequate posterior annular support by anchoring a
osterior annuloplasty band between the left and right fibrous
rigones.
Dr Gillinov. My second question concerns any potential
hanges during the time frame of this study, which spans more
han 3 decades. Has there recently been a greater tendency to
e-repair the valves as the surgeons have gained more experience?
Dr Suri. That is a good question. There is no doubt over the
ourse of the 35-year study that trends and techniques have
volved. In the 1990s, we benefited from the data from yourself
nd others using new valvuloplasty techniques for correction of
L prolapse, including the placement of artificial polytetrafluoro-
thylene neochordae. As the comfort level with these techniques
ncreased, so also did the rate of MV re-repair. That said, the
requency with which one encounters a patient with a re-repairable
V is still greater than the number that currently undergo re-
epair. The reason for this can be broadly divided into 2 categories:
atient-related factors and surgeon-related factors. Some patients
resent to the office with recurrent MR after failure of initial
epair, convinced that they require replacement either because they
ave been counseled elsewhere to request it or they believe for
ome reason that because the first repair failed, replacement might
e the more conservative option. We suggest, based on the data we
resent here today, that patients should be assured that there are
istinct benefits of re-repair that warrant its attempt at reoperation.
Regarding surgeon-related factors, there is no doubt that the
olume of primary MV repair that an individual surgeon performs
nfluences how patients are treated when presenting with recurrent
R. This affects how a patient is counseled preoperatively by the
urgeon, the breadth of re-repair techniques attempted intraopera- p
396 The Journal of Thoracic and Cardiovascular Surgery ● Decively, and the outcomes attained. The final adjunct important to a
urgeon’s comfort with re-repair of the MV is the availability of
eliable intraoperative echocardiography to ensure adequate qual-
ty control of re-repair before leaving the operating room. In
ummary, as we accumulate data confirming the clear advantages
f mitral re-repair, patients, referring physicians, and surgeons will
e comforted by the realization that the benefits of primary MV
epair persist after re-repair.
Dr Gillinov. I have one final question. Patients undergoing a
e-repair had superior clinical outcomes. Why do you think this is?
ight it be related to preservation of the subvalvular apparatus
ith repair versus replacement?
Dr Suri. There is certainly good evidence, as others have
iscussed already at this meeting, regarding the benefit of preser-
ation of the mitral subvalvular apparatus in the maintenance of
eft ventricular function and regression of left ventricular dimen-
ions toward normal values. The philosophy at our institution is to
aintain chordal integrity whenever possible. Over the 35-year
eriod of this study, 93% of patients undergoing replacement for
hom data were available had some degree of chordal preserva-
ion. Nonetheless, the extent of chordal preservation during valve
epair might be more complete, and this might partially explain the
dvantages in survival and ventricular recovery over valve replace-
ent.
Dr Gillinov. Thank you.
Dr Paul Kurlansky (Miami, Fla). I want to congratulate you
n a very clear and beautifully presented study, as we have come
o always expect from the Mayo Clinic. I have a couple of brief
uestions.
You mentioned that approximately half of the re-repairs were
ue to technical problems and the other approximately half to new
athology, with a certain amount being caused by ring dehiscence.
was wondering whether you could help teach us—even though
nderstanding that this represents only 3% per year, so it is a
elatively small amount—but what you could teach us about what
ou learned from the technical problems that you encountered. Is
here anything that you learned that could help us to prevent
roblems the first time around, specifically in regard to the tech-
ical issues that you confronted at re-repair?
Second, I wonder whether there is any technical advice that you
an give us regarding ring dehiscence, ways that might predispose
o it and ways that might help prevent it.
Third, regarding new pathology, was this an issue of progres-
ive valve degeneration in the setting of degenerative disease or
as this a new pathology, a new ischemic MR in a patient who did
ot have ischemia at the time of the original operation, is this
rogression of rheumatic disease, et cetera? Were you were able to
ease any of that out?
Thank you.
Dr Suri. Thank you. Those are important questions. It was a
rivilege to review these data because it was a true historic
ummary of the evolution of MV repair. Reviewing the revolu-
ionary techniques used by Professors Kirklin and McGoon in their
arly operative notes, it was fascinating to follow how initial
ttempts were modified to attain the current permanence of MV
epair. As an example, the initial technique for correction of
egmental leaflet prolapse involved what was called a “McGoon
lication.” However, it was subsequently discovered that merely
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A
CDlicating redundant prolapsing leaflet tissue led to excessive bulk,
hich might have predisposed to early senescence of the repair.
nderstanding that a plication essentially removed a triangular-
haped portion of the leaflet from the coaptation area led to the
volution of a simple triangular resection of the prolapsing seg-
ent, followed by suture reconstruction instead. Because the leaf-
et redundancy caused by choral or rupture is most problematic
ear the coaptation point, resection toward the base of the leaflet
oward the annulus was determined to be unnecessary. Similarly,
arly use of bicommissural annuloplasty stitches was often found
o be ineffective at reoperation, allowing progressive dilation
f the posterior annulus. This observation led to the practice of
nchoring posterior annuloplasty bands in the fibrous skeleton of
he heart between the right and left trigones. Those were some
f the interesting lessons from the early days of MV repair at the
ayo Clinic.
Regarding the current modes of failure, I do not think that there
re necessarily any novel insights that we could offer beyond those
hat are currently published. Even with annuloplasty band place-
ent, one factor that was common in those with either annulo-
lasty dehiscence or progressive annular dilation was the failure to
ttain or maintain anchoring of the band of the initial repair in the
brous trigones.
The issue of new pathology was also interesting. There was a
roportion of the population in our study in whom repair failure
ould be accounted for by progression of Barlow’s-type myxoma-
ous leaflet degeneration. However, there were certain patients in
hom it seemed that correction of the segmental prolapse might
ave led to the redistribution of forces and failure of adjacent
eaflet segments. Even though a ruptured chord might not have
een identified on a bordering segment initially, there were new
uptured chords identified at reoperation. It might be that structur-
lly important cords of questionable integrity might be best ad-
ressed at the time of primary repair.
Finally, the issue of ischemic pathology leading to recurrent
R is worthy of further examination. In a study we presented
arlier this year at the Society of Thoracic Surgeons, coronary
rtery bypass grafting turned out to be an independent predictor of
eoperation after primary MV repair. Initially we were puzzled by
his, but we hypothesize that there might be a component of
volving ischemic disease that is responsible for subsequent isch-
mic MR. This issue will be studied further in future studies.
Thank you for those questions.
Dr Khalid Rasheed (Islamabad, Pakistan). Congratulations on
his very elegant presentation. You did mention that in most of
our patients who needed MV replacement, you did preserve some
f the subvalvular apparatus. Do you generally preserve the entire
ubvalvular apparatus or only that of the posterior mitral leaflet?
ow that it has generally been shown that the entire annulus
ilates, including the intertrigonal area, what were your reasons for
ot selecting a complete ring, either rigid or flexible?Thank you. c
The Journal of ThoracicDr Suri. Those are good questions and probably extend beyond
he time we have allocated today. Just quickly, the subvalvular
pparatus was preserved to differing extents over the 35-year
eriod, but in those for whom data were available, 93% had some
egree of chordal preservation.
Regarding progressive dilation of the annulus, although there
re new data suggesting that the anterior annulus might elongate
etween trigones, there is still debate regarding the category of
atients at risk, along with the quantitative and qualitative ele-
ents of the phenomenon. Although we did not specifically mea-
ure the anterior intertrigonal distance, what I can say is that in the
bsence of leaflet pathology, recurrent MR at the time of reopera-
ion was unusual in the setting of a posterior annuloplasty band
hat remained anchored between the left and right fibrous trigones.
Dr David H. Adams (New York, NY). Rakesh, it is just a
ollow-up to what we have just been talking about. I believe you
aid you use a standard-length 63-mm band in everyone, and then
ou said one of the reasons for failure was an inability to secure it
t the trigones. Are you sure that part of the problem here is not a
ethodologic one? You do not have enough of a downsized
nnuloplasty? And we did not really have time to talk about it, but
ow many failures were caused by the annuloplasty being revised
s part of the treatment?
Also, when you say you could not secure it at the trigones,
aybe you did secure it and the anterior annulus did dilate. Is that
ossible, do you think?
Dr Suri. Thank you, Dr Adams. I appreciate your comments.
ifty-two of the 64 required some manipulation, placement, or
eplacement of an annuloplasty ring for differing reasons. Over the
5-year period, the most homogenous trend that we can speak to in
erms of the discovery of an annular cause of recurrent MR at the
ime of reoperation was either the absence of a prosthetic annulo-
lasty device or finding that the initial annuloplasty band was not
nchored into one or both fibrous trigones.
Regarding sizing, we most commonly use a standard 63-mm
and for degenerative MV repair. We initially chose that size
ased on pathologic cross-sectional data derived from our institu-
ion in the 1980s, which demonstrated that the average posterior
nnular length between fibrous trigones in the normal human heart
as 63 mm. Now while placing that band, there is a slight amount
f tapering that is possible based on stitch width and the degree of
inching performed while tying the knots down. This allows us
ome adjustment for heart size and systolic anterior motion risk.
inally, I understand that there is still significant debate among
enters regarding partial versus complete rings and ring size. As Dr
uran stated this morning, there might be—and I am offering this
s a hypothesis—more controversy about bands and rings in purely
egenerative MV disease than is necessary or warranted based on
he science we have available. I merely offer that for consideration
ntil we have the data from randomized studies to understand the
oncept further.
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